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DETAILED ACTION 

Claim Objections 

1 . Claim 1 1 is objected to because of the following informalities: claim 1 1 depends 
on claim 10, not claim 9. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1- are rejected under 35 U.S.C. 103(a) as being unpatentable over Jones 
(US Patent 6,959,028 B2) in view of Po (US Patent 4,852,1 1 7). 

4. In re claim 1 , with reference to figure 5, Jones discloses a tunable laser, 
comprising: a single ring resonator (40) (col. 3 lines 56-63); a LD-side waveguide (44) 
whose one end is connected to one end of the ring resonator through evanescent 
coupling (col. 3 lines 56-63); a reflection-side waveguide (46) whose one end is 
connected to the other end of the ring resonator through evanescent coupling (col. 3 
lines 56-63); a single board (silicon substrate 50) on which the ring resonator, the LD- 
side waveguide and the reflection-side waveguide are formed (col. 4 lines 35-39); a 
reflection film (an end of Bragg grating 42 having high reflectivity is equivalent to a 
reflection film as indicated in figure 4 as a reflective filter) provided to the other end of 
the reflection-side waveguide; a laser diode chip (22) having a low reflection film (AR 
coating) formed on one of the two opposing emission end faces, which is optically 
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coupled to the LD-side waveguide through the low reflection film (col. 3 lines 28-34); 
and a tuning device for changing resonance wavelength of the multiple ring resonator 
(tuning is achieved by utilizing the thermo-optic effect in which refractive index can be 
changed by heating the substrate) (col. 4 lines 38-43). 

5. Jones does not disclose a multiple ring resonator in which a plurality of ring 
resonators, which are constituted with ring-type waveguides having optical path lengths 
different from each other, are coupled through an optical-coupling device. 

6. With reference to figure 10, Po discloses a multiple ring resonator in which a 
plurality of ring resonators (pump loop 18" and additional loop 136), which are 
constituted with ring-type waveguides having optical path lengths different from each 
other ("the additional cavity is of slightly different length"), are coupled through an 
optical-coupling device (lateral coupling 141 & 142) (col. 13 lines 50-64). 

7. Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have modified the tunable laser of Jones with a multiple 
ring resonator as taught by Po in order to obtain a waveguide with high selectivity (col. 3 
lines 32-33). 

8. In re claim 2, Po discloses wherein the multiple ring resonator contains at least 
two or more of the ring resonators (see figure 10). 

9. In re claim 3, Jones discloses wherein the low reflection film of the laser diode 
chip is abutted against the LD-waveguide to be optically coupled (laser diode 22 is 
optically coupled to waveguide 44) (see figure 5). 
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1 0. In re claim 4, Po discloses wherein the low reflection film of the laser diode is 
optically coupled to the LD-side waveguide through an optical device (lateral coupler 
130, col. 13 line 9 & also see figure 10). 

11. In re claim 5, Po discloses wherein a lens is used as the optical device (col. 1 3 
line 4 and also see figure 9). 

12. In re claim 6, Po discloses wherein, in the plurality of ring resonators, diameters 
of the ring waveguides are set so that intervals of reflection peaks appearing 
periodically become different, and there generates resonance at a meeting point of the 
reflection peaks (inherent property of two ring resonators with different diameters 
coupled together). 

13. In re claim 7, Po discloses wherein directional couplers are used as the optical- 
coupling devices (lateral couplers 130). 

14. In re claim 8, Jones discloses wherein the tuning device changes refractive 
indexes of the ring-type waveguides of the ring resonators for changing resonance 
wavelength (col. 4 lines 38-43). 

15. In re claim 9, same rejection as applied to claim 8 is maintained. 

16. In re claim 13, Jones discloses wherein a stray light suppressing part (Bragg 
grating 42) for suppressing influence of a stray light that is emitted from an end face 
extended from one end of the reflection-side waveguide is provided (selecting desired 
wavelength for feedback purpose) (col. 3 lines 56-63). 

17. In re claim 14, same rejection as applied to claim 13 is maintained (Bragg grating 
42 is considered to be a filter). 
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18. In re claim 15, same rejection as applied to claim 13 is maintained (Bragg grating 
42 is considered to be a light-receiving element). 

19. In re claims 16, Jones / Po have disclosed the claimed invention except the laser 
diode chip is mounted on the board (the limitation of "by a passive alignment technique" 
is not considered because it's a product-by-process limitation). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
mount the laser diode on the same board since it was known in the art that 
mounting the laser diode on the same board with the waveguide makes the 
device more compact by reducing excessive space for extra board. 

20. In re claim 17, Jones discloses wherein the light-receiving element is mounted on 
the board (silicon substrate 50) (see figure 5) (the limitation of "by a passive alignment 
technique" is not considered because it's a product-by-process limitation). 

21 . Claims 1 0-1 2 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Jones (US Patent 6,959,028 B2) and Po (US Patent 4,852,1 17) as applied to claim 1 
above, and further in view of Margalit et al (US Patent 6,668,006 B1 ). 

22. In re claims 10-11, Jones / Po have disclosed the claimed invention except a 
wavelength detecting device for detecting resonance wavelength of the multiple ring 
resonator. However, with reference to figure 10, Margalit et al disclose a wavelength 
detecting device (PD1 and PD2) for detecting resonance wavelength of the multiple ring 
resonator (col. 8 lines 23-26). It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to use a photo-detector for detecting the 
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resonance wavelengths since it was known in the art that photo-detector is 
commonly used for detecting optical input. 

23. In re claim 12, Jones / Po have disclosed the claimed invention except a control 
device for feedback-controlling resonance of the multiple ring resonator based on 
resonance wavelength information detected by the wavelength detecting device. 
However, with reference to figure 10, Margalit et al disclose a control device (Monitor) 
for feedback-controlling resonance of the multiple ring resonator based on resonance 
wavelength information detected by the wavelength detecting device (PD1 & PD2). 
Thus, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the tunable laser of Jones / Po with a control unit 
as taught by Margalit et al in order to obtain a desired wavelength by monitoring the 
optical power of the laser device. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YUANDA ZHANG whose telephone number is 
(571)270-1439. The examiner can normally be reached on Monday-Thursday, 7:30am- 
6:00p EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on 571-272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/Minsun Harvey/ 

Supervisory Patent Examiner, Art Unit 2828 



